ABSTRACT BACKGROUND: Echocardiography is increasingly being used as a screening test to identify sources of cardiogenic embolism in patients with ischemic stroke or transient ischaemic attack (TIA). However, no consensus exists presently on the utilization of this imaging facility in individuals with stroke. OBJECTIVE: To evaluate the yield of transthoracic echocardiography in patients with ischaemic stroke with a view to providing guidance in its use in clinical management of stroke. METHODS: One hundred and twenty-six consecutive stroke patients with 90 controls were recruited prospectively. Patients were examined echocardiographically for evidence of intramural thrombus, congenital defects, valvular heart disease, wall motion abnormalities and intra-cardiac masses using twodimensional, m-Mode and Doppler facilities. 
INTRODUCTION
Stroke is a rapidly developed focal or global neurological deficit lasting more than 24 hours or leading to death with no apparent cause other than vascular origin. 1 It is a major cause of morbidity and mortality worldwide. 2 There are two main types of stroke; namely ischaemic and haemorrhagic. The former could be thrombotic or embolic while the latter could be intracerebral haemorrhage or subarachnoid haemorrhage. Cardiogenic embolism accounts for 15% to 30% of ischaemic stroke. 3 Potential cardiac sources of embolus (CSE) include atrial fibrillation, valvular heart disease, congenital heart disease, acute myocardial infarction and atrial myxoma. Others are left ventricular aneurysm, left atrial thrombus, patent foramen ovale, mitral valve prolapse and left ventricular dysfunction. In patients who suffered stroke and survived, it is very important to identify these possible sources of thrombus in order to reduce the risk of re-occurrence. 4 Echocardiographic procedures, both transthoracic (TTE) and transesophageal (TEE) are commonly used to screen for potential cardiac sources of embolus in patients with stroke. However, the routine use of echocardiography in patients with stroke has generated a lot of debate. [5] [6] The concern bothers mainly on the costeffectiveness of the procedures and whether or not, it leads to alteration of management of the patients, particularly anticoagulant treatment. 7 In addition, there is gradual overstretching of outpatient echocardiographic services in many centers. At present, there are no guidelines for the conduction of echocardiographic examination in patients with stroke in our centre and elsewhere in Nigeria. This study, therefore, had the aim of determining the diagnostic yield of TTE in identifying cardiac source of embolus in our patients with stroke and to make recommendations on its routine use in such individuals.
SUBJECTS, MATERIALS, AND METHODS
Consecutive patients with diagnosis of stroke and who were referred for echocardiography to determine CSE were recruited prospectively over a three-year period between January 2006 and December 2008. Patients were referred for the test at the discretion of the managing physicians. Written informed consent was obtained from the patients and clearance was sought from the Ethics and Research Committee of the hospital. Patients' biodata, indications for echocardiographic evaluation and risk factors for stroke in the patients were documented. A standard 12-lead electrocardiogram (ECG) was done for each patient.
All patients were examined echocardiographically for CSE using Esaote Megas CVX machine (2003 model) which has facilities for two dimensional (2D), m-Mode, and color flow, pulsed and continuous wave Doppler. Abnormal echocardiogram with or potential CSE was defined as the presence of intramural thrombus, congenital heart disease, rheumatic heart disease, spontaneous echo contrast in heart chambers, wall motion abnormality and intra-cardiac masses. Patients who did not have CSE were age-and sex-matched with healthy normotensive (Blood pressure below 140/ 90mmHg) controls. Healthy normotensive subjects were recruited in order to determine the reference value of echocardiographic indices in our environment and for comparison with parameters of the patients. Willing volunteers were recruited from amongst members of hospital staff, students and patients from outpatient departments with non cardiac signs and symptoms. Cardiac dimensions in patients and controls were assessed using long Parasternal 2D-guided m-Mode echocardiogram according to standardized methods as recommended by the American Society of Echocardiography (ASE) and as reported previously elsewhere. [8] [9] [10] Left ventricular hypertrophy (LVH) alone without other structural heart lesions was not considered to be CSE.
Statistical Analysis: Statistical analysis was performed using the SPSS Version 15. Numerical values are presented as mean ± standard deviation. Student's t-test was used to compare means of continuous variables while chi-square Table 2 . Left Ventricular Hypertrophy was the most prevalent (76.2%) echocardiographic diagnosis in the patients. Majority of patients without CSE had systemic hypertension as the risk factor for stroke and LVH was the commonest echocardiographic finding in them. The remaining patients (23.0%) had thrombi, spontaneous echo contrast or structural heart disease. Patients with CSE (meann age, 53.0 ± 20.8 years) were younger (p=0.0001) than those without CSE (57.2 ± 13.5 years). Two patients had biventricular thrombi. One of the patients with biventricular thrombi had giant clots with multiple small freely mobile thrombi in the right ventricle. He died of pulmonary thrombo-embolism. Five (4.0%) patients had rheumatic valvular heart disease with demonstrable clots in the left atrium. On the other hand, four patients (3.2%) had RHD without thrombi seen. One of these patients developed sudden onset of left sided limb weakness while watching a football match involving the Golden Eaglets of Nigeria. One of the patients with left atrial myxoma was a 20-year-old medical student who was being worked up for cardiac surgery. One of the studied subjects each had artificial aortic valve and normal study. Table 3 compares the echocardiographic findings of patients without CSE with those of normotensive healthy controls. The mean ages of the two groups were similar but the right and left ventricular dimensions are significantly higher (p=0.001) in the patients than in the normotensive subjects. The mean LVMI, AOD, LAD and RWT are significantly higher (p = 0.001, 0.001, 0.001 and 0.001) in the patients than in the control subjects. Figure 1 shows 2-D echocardiogram of a 40 year old Nigerian with rheumatic mitral valve disease and a giant clot in the left atrium while Figure 2 is an apical four chamber view from another patient with a large highly echogenic mass in the left atrium compatible with atrial myxoma.
DISCUSSION
The main finding of this study is that 23.0% of the patients studied had intracardiac clots, spontaneous echo contrast or structural heart lesions that are potential CSE. That notwithstanding, only 8 (6.3%) patients had visible intracardiac thrombi. Majority of stroke patients referred for echocardiographic evaluation in our centre had systemic hypertension as the sole risk factor and echocardiographic LVH (echo LVH) was the commonest finding in them which correlated positively with ECG LVH. These findings concur with results of previous echocardiographic studies in unselected stroke patients. 11, 12 Only one patient had normal echocardiography. Patients with potential CSE were younger (p=0.001) than those without CSE and most of them had clinical signs of cardiovascular disease. This means that younger stroke patients are more likely to have CSE than older individuals. 13, 14 It is of note from our study that about 24% of patients who had hypertension as the only risk factor were less than 45 years old. Indeed, systemic hypertension is becoming a major cause of stroke in the young among our populace and every effort should be made to identify individuals at risk and treat them early. On the other hand, limited investigatory procedures in our practice setting make diagnosis of vasculitis and carotid artery stenosis less often. This may account for preponderance of hypertension as the sole risk factor of stroke in these young individuals. The results of our study also showed predominance of male over female stroke patients. This may be a reflection of prevalence of stroke in both sexes in our environment. Previous studies in Nigeria had shown that males are more afflicted with stroke than females. 15, 16 Dilated heart chambers with spontaneous echo contrast and RHD were common CSE in our patients. RHD is still a major problem in our environment and patients often present late because factor identified for stroke in the patients studied. This was followed by rheumatic valvular heart disease (6.3%), heart failure (3.2%) and atrial fibrillation (3.2%). Two patients each were suspected to have cardiac masses, HIV cardiomyopathy and peri-partal cardiomyopathy while, one patient each had congenital heart disease of poor access to facility for adequate diagnosis and cardiac surgery. 17 Such patients are managed medically even in the presence of critical valvular lesions thereby increasing the risks of cardiac arrhythmias and thrombus formation. 18 Patients who have had cardiac surgery such as valve replacement often have the challenge of anti-coagulation monitoring as exemplified by one of our patients with artificial aortic valve. 19 Furthermore, haematological investigation to determine disorders of coagulation causing intra-cardiac thrombus is a major challenge. One of the patients with bi-ventricular thrombi and pulmonary thrombo-embolism had no apparent structural heart disease; and we wanted to assay his homocysteine, antithrombin III, protein S and C but this was not feasible. Congenital heart disease and left atrial myxoma were other structural heart diseases identified in our subjects. These also need anticoagulation and cardiac surgery to treat and prevent reoccurrence of stroke.
Stroke is a recognized complication of HIV infection. Two of our patients were HIV positive but echocardiographic assessment confirmed atrial septal defect in one and the other had normal test. A previous study among young HIV positive stroke patients in Kwazulu-Natal, South Africa had suggested no causal relationship between individual status and etiology of cerebrovascular disease. 20 The echocardiographic parameters in patients without CSE were deranged when compared with the controls (Table  3 ). The differences between these patients and the controls may be due to compensatory neuro-hormonal alterations in systemic hypertension as majority of them had systemic hypertension as the risk for stroke. 21, 22 The LVMI, AOD, LAD and RWT were significantly higher in the patients than controls. A high RWT (>0.45) is a surrogate for left ventricular geometric pattern (concentric LVH) associated with worse cardiovascular outcome. 23 Initial evaluation in hypertensive individuals should include echocardiography for total risk quantification and those who have LVH need to be treated aggressively in order to reduce incidence of cardiovascular events. 24 In conclusion, potential CSE was identified in 23.0% of our patients. In young patients who have clinical signs suggesting the heart as a potential CSE, the threshold for echocardiographic evaluation should be low. However, there is a need for rationalization of request for echocardiography in older patients without cardiovascular signs.
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